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ABSTRACT 



A method and apparatus for peeling protective adhesive tape 
3 from work having the protective adhesive tape 3 applied 
to a surface of a semiconductor wafer W supported in a 
ring-shaped frame F by means of a supporting adhesive tape 
1 Thin plates 4 with non-adhesive upper surfaces are 
applied to the supporting adhesive tape 1 adjacent a peel 
starting end 3a and a peel finishing end 3* of protective 
adhesive tape 3, respectively, to form regions for avoiding 
contact between a peeling tape 5 wound around an applying 
roller 8 and the like and the supporting adhesive tape L 
Subsequently the peeling tape 5 is applied to the protective 
adhesive tape 3 at the peel starting end 3a with the applying 
roller 8 and a group of rollers 6-8 is moved horizontally on 
the work A to peel the peeling tape 5 and protective adhesive 
tape 3 together from the surface of semiconductor wafer W. 

15 Claims, 18 Drawing Sheets 
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MRnioDANDAPrJLig^regNG j^SaK^^ 

PROTECTIVE ADHESIVE TAPE FROM j eZ, °d adjacent ihe peel starling end 3a of protective 

SEM ICONDUCTOR WAFER J^ve ta^ 3 Tnd ,he peeling tape 5 lowered and biased by 

TCruNirA1 np, n s , he aDDlving roller 8 from above the peel starling end 3a 

PbCHNICAL FIELD 5 j^Pg^ , hereof stick t0 each other. When the 

This invention relates to a method and apparatus for (hree roUers 6> 7 and g are moved in this stale to conlmue the 

peeling a protective adhesive tape applied to a surface of a operalioD , ,he wafer W undergoes bendingslress and 

semiconductor wafer supported in a ring-shaped frame by ^ wafcr w mM CTack 

means of a supporting adhesive tape and having circuit ^ ^ inconv enience, as shown in FIG. 29, 

patterns such as of 1C elements formed thereon. fof examp , e we applying roller 8 may be lowered and 

BACKGROUND ART biased slightly inwardly of the peel starting end 3 a of 

BACKGROUND AK1 ^ ^ } ^ ^ of me ^ f 

As processing steps executed after circuit patterns are r jve adhesive lap e 3 to bond the peeling tape 5 and 

formed on Ihe surface of a semiconductor wafer, those j$ ^ roteclive ad hesive lape 3 together. Then, the peelmg tape 5 

shown in Japanese Patent Publication (Unexamined) £ ^ a d iQ (be ^ s , arling end 3fl 0 f protective 

H5-63077, for example, have been proposed heretofore. adhesive tape 3. The protective adhesive lape 3 cannot be 

The processing steps executed after the circuit patterns are , d smoomly whe n the three rollers 6 7 and 8 are moved 

formed include a back grinding step for culling and grinding ^ , he direction 0 [ , h e peel finishing end 3f> (leftward in HU. 
the back of the wafer to a required thickness, a dicing step 20 2?) 

for cutting and dividing the wafer into individual elements, ^ invemjon has been ma de having regard to the state 

and so on. Since the wafer undergoes mechamcal stress in Qf ^ ^ above> and ils is , 0 provide a method 

each of these steps, a separate step is provided for applying ^ aWS for a protective adhesive tape from a 

adhesive tape to the surface of the wafer to protect the circuit xmicon ^ cloI wafer reliably, without a peeling tape and a 
. patterns on the surface of the wafer and fix ihe wafer .n 25 suppor|ing adhesive , ape app h e d to the back of the wafcr 

position. sticking to each other. 

The flow of these steps is approximately as follows, hirst, INVENTION 

in ,he back grinding step, (1) a protective adheswe tape is DISCLOSURE OF THE INVENTION 

applied to the surface of the wafer on which circuit patterns ^ mycnlion provides a me ,hod and apparatus for 

are formed. (2) After the wafer surface to which the protec- 30 a tective adh esive tape from work having the 

live adhesive lape has been applied is supported by a suction adhesive , ape applied to a surface of a semicon- 

member and the wafer is fixed in position, its back is cut and wafer supported in a ring-shaped frame by means of 

ground. With the protective adhesive tape applied to the a - porting ad besive tape, which provide a region for 

wafer surface, the next, adhesive lape applying and peeling avoi J& contacl between the supporting adhesive tape at 

steps are executed. (3) The protective adhesive tape on Ihe i5 ^ em a pee , s(arling end of , he protective adhesive 

surface of the wafer is peeled after a supporting adhes.ve ^ a Qg upe WQUnd around m11eis when applying 

tape having strong adhesion is applied to the back of the ^ Upe 1Q me proteclive adhesive tape with Ihe 

wafer and the wafer is mounted in a ring-shaped frame by aQd horizonta ii y mov ing the work and the rollers 

means of this supporting adhesive tape. In the next dicing ^ each 0(her lQ peel the pe e i ing tape and the 

step (4) the wafer is cut and divided into individual ele- 40 ^ adhesiv6 , ape together from the surface of the 

ments by a diamond cutter rotating at high speed. semiconductor wafer. As a result, the peeling tape and 

Through the above flow of steps, the process after the sup p 0rt ing adhesive tape never stick to each other whereby 

circuit patterns are formed on the semiconductor wafer me protcc ,iv e adhesive tape may be peeled smoothly with no 

surface is performed. Details of the above step (3) for excessive beD di ng stress acting on the wafer. Where a region 
neeline the protective adhesive tape from the wafer surface 45 . rovided for avoiding contact between Ihe supporting 

will be described with reference FIGS. 25 through 27. First tape md peelmg ta pe adjacent the peel finishing 

as shown in FIG. 25, a wafer W mounted in a nng-shaped £nd of , be protective adhesive tape, the two tapes never sticK 

frame F by means of supporting adhesive tape 1 is suction- (() each Qlner a]so when lhe process of peeling the protective 

supported on a suction table 2. A draw roller 6 and a pinch adhesiv e ta pe is completed. 

roller 7 on which a peeling tape 5 drawn from a supply 50 ^ (erm . lrjon . adhes i V e" used in this invention refers to 

source not shown is wound, and an applying roller 8, are ^ £ nQt haying affimty t0 lh6 adhesive on the 

arranged slightly above a peel starting end 3a of ptoteciive ^us, lape or supporting adhesive tape, and, in short, a 

adhesive tape 3 applied to the surface of wafer W. Next, as £~ for (he adbesive lape , 0 be peeled off 

shown in FIG. 26, the applying roller 8 is lowered and biased app]ying a strong force when ,he peeling tape or 

to said peel starting end 3a to bond the peeling tape 5 and 55 ad hesive tape is pasted, 

protective adhesive tape 3 together. Then, as shown in FIG. follow i n g ,echniques are disclosed for applying the 

27, the pinch roller 7 is lowered to the draw roller 6, and the fof ^ • ^ween the supporting adhesive 

three rollers 6, 7 and 8 are moved in the direction of a peel *» ^ ^ end rf (he prolecl ive adhesive 

finishing end 3b ( afterward in FIG. 27). At this lime, the f ^ ^ ^ ^ wound around lbe ro , lers . 

applying roller 8 moves while pressing lhe pee ing ; tape 5 on 6 o hj technique of avoiding contact between the 

Ite protective adhesive tape 3, and the draw nolle 6 peek the The lu* * fc , lying , thin 

protective adhesive tape 3 by means of the peelmg tape 5. ^adhesive upper surface to the 
However, lhe above step of peeling the protective adhe- J^^™^ „ 
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j u_ h nr. 16 is a clan view of a suction table part having plate 
retracted position to a position adjacent and above said 1 1 ^ acling B contact 

supporting adhesive tape. abiding means in a peeUng apparatus in the second embodt- 

Tbe third is a technique of avoiding contact be ween he ^ 
peeling tape and supporting adhesive tape by mcl mmg the pjo. 17 is a view seen as indicated by arrows a a of FIG. 
supporting adhesive tape downward toward the trame oy r.u 

displacing the ring-shaped frame and the semiconductor 16 ^ ^ 

wafer vertically relative to each other ad J L B and retracting section in operation; 

H,e firs, technique and third technique or the second a* _nc,ngand re g ^ 
technique and third techmque may be combined for unple a ^j^^^^ ^ ^ ^ 

m trth 0 : ,h, invention discloses a method and apparatus = £ ^ apparatus in the third embodiment of thts 

^^^^^^^ ^Cvrewseenasmdicatedbyarrowsb^ofnO. 

£T uS"S " e'^^tfeT 53TE 15 \ 0 . 21 is „ explanatory view of the frame raising and 
arrangement the adhesive on the protective adhesive tape i ower ing section in operation; 

cures to weaken the adhesion between the protective adhe- nG n fe a ^ m2Xic plan view of a peeling apparatus 
sive tape and the surface of the semiconductor wafer ^ a fourlh erabod iment of this invention; 
thereby allowing the protective adhesive tape to be peeled 2(J ^ ^ . g ^ ^ ^ of a modifie d peeling apparatus; 
easily. . PIG 24 is a front view of the modified peeling apparatus; 

the supporting t~ rf proteclive adhesive (apC ; 

BRIEF DESCRIPTION OF THE DRAWINGS ^ M fe an erllarged explanatory view of the conven- 

invention; 

FIG. 2 is a plan view of the first embodiment shown in p()R CARRY1NG 0 UT THE 

FIG. 1; 35 INVENTION 

adhesive tape; . . , tan^ and a semiconductor wafer are 

adhesive tape; FIG 1 is an explanatory view of a method of peeling a 

FIG. 5 is an explanatory view of a method of peeling a ^ adhesive tape ^ a first embodiment of this 

protective adhesive tape in a second embodiment; Invention FIG. 2 is a plan view of the first embodiment, and 

FIG 6 is a plan view of the second embodiment shown in p]G 3 ^ mQ 4 m enlarge d explanatory views of a 

FIG. 5; . . principal portion illustrating the method of peeling the 

FIG 7 is an enlarged explanatory view of a principal pro i e ctive adhesive tape. . 

SSL's- — of fc J»^^5«?= 

tsar: — •> ~ - - s^t2LT:s£^^*-=5 

protective adhesive tape m a third embodtment, JT^S, to the supporting adhesive tape 1 exposed 

FIG. 10 is a front view of a portion around a suction table 55 apfw slarting P e H nd 3fl and a peel finishing end 3b 

with a frame raising and lowering section in operation; rf ^ ^ adhesive tape 3 applied to the surface of 

PIG 11 is an enlarged explanatory view of a principal w ^ ^ fram6 p preser)t outwardly thereof. These 

portion illustrating the method of peeling the protective ^ 4 may fee formed of lhe non . ad hesive material per 

adhesive tape; n se, such as fluororesin, polyethylene or the like. 11 is .also 

FIG 12 is a plan view of a peeling apparatus in the first ^ , 0 ^ lhin stain i CS s steel plates or the lflcewhicD oo 

embodiment of this invention; not exhibit strong adhesion to adhesive tape. Tbe« Mhui 

-S » , . - - - - — - - - ^ttrri*£5rsttss 
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a ,„ ,m,ivino never stick to each other since the supporting adhesive tape 

from a supply source not shown is wound, and " »n*TO J?™^ „ lhe , ale sprin& 10 having the non-adhesive 
roller 8, are arranged slightly above the peel darting cad 3 a by m p ps ^ ^ ^ 

of protective adhesive tape 3 applied to the surface of wafer W-J^SvTupe fTven ifthe plate spring 10 is 

and biased to the peel starting end 3a of protective adhesive 8 . [^^X^l^c ^ing 10 osciUafes and returns by 

tape 3 to bond the peeling tape 5 and , protect., : adh^ive ^^^^£2 P-™ a, all times, 

tape 3 together. At this tune, even if the peelmg tape 5 "a™^ ; nG 8 while me lnre6 roUeis 6, 7 and 

inVdver.en.ly advances on.o .be supporun g a dhes.ve tap 1 ^%£*^£Lcton of the peel finishing end 36 

exposed between .he peel starting end 3a of V™*™ 30 ?**X n G 8) as in the foregoing first embodiment, the 

adhesive tape 3 and the frame F present outwardly thereof J^-J^ as g ^ $ 

.he peeling tape 5 and supporting adhesive tape 1 ^neveraick P^^J^^ the'peeling tape 5 and supporting 

,o each other since the upper surface of suppo mg adhesive * wound and pe ^ P ^ ^ ^ no(ed ^ no 

tape 1 is guarded by the non-adhesive thin plates 4. aoni *' ve a F= crackina of wafer W occurs. 

V as shown in FIG. 4, the pinch roller 7 is lowered to » "^,'^^,^ ^0^ adhesive .ape 3 

lhe draw roller 6, and .he three rollers 6 7 and 8 are moved When . he ope aUon p p ^ ^ 

in the direction of the peel finishing end 36 (leftward in FI& ^™f ad £„d above the supporting adhesive tape 1 

4). A. this time, the applying roller 8 moves while pressing f^^J^™^. me p0 ^ sho tn in a chain line 

^^g^A'^ZSZ SKSSS p * indented in the modtfed 

wXt *e piling 8 tape 5 and supporting adhesive tape 1 25 forms j ou bejreund^ rf 

stickmg.oeachotherwhen.hepeel,nprc<essiscompleed S with a non-adhesive material such as 

since the thin plate 4 is applied also .0 the supporting spring JO ar > ^ sprfng 10 

adhesive tape 1 adjacent the peel finishing end 36 of J™ S ^J m J of , he non . adbe sive material. The plate 

protective adhesive tape 3. * . numer ous pores formed therein, or the 

Tnis embodiment may be implemented in the modified 30 JjJ^J ^ „ may be formed ^ 

form set out hereunder. ™- sawteeth to diminish areas of contact with the support- 

c ^fz^^^^^ - 1 or ,ape 5 - lhereby ,oweriDg 

polye«»Vten«»'^^-^i hta P ,tf "*^;;^™^ 35 lhe embodiment of the above method, the plate 
ouspores formed therem, or me upper surfaces of thin pates 35 W »° » robo , arm 9 tobe movab . e from 
4 may be formed rugged with sawteeth lo diminish areas of spring ,10 b ^cne ^ ^ ^ 
contact with the peelingtape 5 thereby loweruig ^adhesion. J*«^Sg^ n | 1. A different way is also possible. 
<Method in the Second Embodiment of This Invention^ su PP°™f * embodiment of the above method, the plate 
FIG. 5 is an explanatory view of a method of peel ng a J In the e— ^ ^ ^ 
protective adhesive tape in a second ™*>°*r™?^ 40 ^Sne Jhesive tape 1 exposed between the peel start- 
invention, FIG. 6 is a plan view of the second embodiment W™*^,™ fraffl P F Lt outwardly thereof Aplate 
and HG. 7 and FIG. 8 are enlarged "P^^^ S mayt plaTd "ho in a position adjacent and above 
principal portion illustrating the method of peeling the WW ^ 1 adjacenl lbe ^ finisbing 

protective adhesive tape_ work A is suction- 45 end 36 of protective adhesive tape 3. Then, the peeling 

First, as shown in FIG. 5 and FIG. 6, work A is s^ion *" . d u bl wilhout the pee l m g tape 

ethylene or the like) is attached lo a distal end of a vertica y 50 Fia 9 ^ adhesive P , m [ tbird embodiment of 
movable and pivotable arm 9a. Tte arm a is verbal y P-^^fS is an'enlarged explanatory view 

^ ^ - ' P^"- P^n gating the method of peehng the 

ST3.ofip^^«v3n^»J P ^2££K' 9,workAissuction-supportedon 

surface of wafer W and the f rame ^F present ou^ardly 55 ^^^^^^Mcl^ 

thereof (i.e. in a position shown in a broken line in FIG. 6). asucuon * u for supporting, he frame 

Agroupofrolle K 6,7and8onwhichapeelingUpe5drawn f^^^^Tb, s^pA ^ ^« 

from a supply source not shown * wound is arranged ™ r ^™^ l u b ve r.i C aUy movabl y supported by 

sUghtly above the peelstarting end 3a of protective adhes.ve The frame chuck table y 

tape 3 applied to the surface of wafer W « air cy ^in ers ^ damper s 14 arranged periph- 

Next, as shown in FIG. 7, the applying roUer 8 is lowered Next, „ ^shown^ b ^ ihe frame F to the frame 

and biased to the peel starting end 3a to bond the peehng eraUy of the frame F ^ ^P th6 ^ 

tape 5 and protective adhesive tape 3 together. At th* time chuck U b e U». ^ P^ ^ u , 0 
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the peeling tape 5 and protective ^esive tape 3 are peeled cassette « 

togeTer from the surface of wafer W as in the oregomg fi« tc Tthe positioning section 22. In the positioning 

and second embodiments. Since, at this time, the frame F is mosi^ ^ work ^ is positioned to the predetermined 

displaced downward from the wafer W and the supporting ^ & y nmch formed jn thc frame p contacting and 

adhesive tape 1 is inclined downward, the supporting adne- 5 £~ a phoning p j n . A storage preparing section 24 is 

sive tape 1 and peeling tape 5 have an enlarged contact dis & %J rear wardly of the left cassette receiving stand 21 

avoiding region so that they do not slick to each other. ' ition opposed to the positioning section 22 across 

This embodiment may be implemented in the modified ^ suction uble 2) for p lace ment of work A after the process 

forms set out hereunder. of peeling the protective adhesive tape 3 removed from the 

(1) In this embodiment, the frame F is clamped and 10 sucUoQ labk 2 and before slora g e in the cassette. A ben 

displaced downward relative lo the wafer W. The supporting trmspan section 23 similar to the above * d *P^ d ° 

adhesive tape 1 may be inclined toward the frame F by exlend between the storage preparing section 24 and cassette 

displacing the wafer chuck table 12 supporting the wafer W, rece iving stand 21. ri «i™«d in rear 

\i ^i.iivP tn the frame F Two suet on transport sections 25 are disposed in rear 

U! ^S^M«^n^forcUa.pi»g.he&.me 35 Jons of.be apparatus, respective!? for sucku, ^workA 

Sd^bereinbcfor, In the drawings gating section - * = J ^ ^ ^ ^ 

,be embodiments described hereafter, a peeling diction F a 14b an g ^ rf ^ ^ 

of rollers by tape peeling unite * dep.cKdopposi.e ,o wbat M shown S m i? 1G . 13 through FIG. 

is shown in the drawings described above, P & aoolvine section 26 acting as contact 

• apparatus in the Firs. Embodiment of Th« lnvenuon> 25 15 a ton ^ , ion ^^is embodi - 

fpeeling apparatus will be described u> ^ ^J^d^d ateve thepositioning section 22. Tto thin 

which employs the peeling method described , ,n the first men' s dispo j,^**, sucn that, a belt-like 

embodiment. FIG. 12 is a plan view of the P^gW™ S' r aTor having thin plates 4 pasted thereto a. predeter- 

in the firs, embodiment of th>s mven.ion, FU3- « * a Xd in.e^aU is transported horizontally in a case 27 

front view of the apparatus in the first "^Jf" 1 ; 30 ~J the a pp,„tus, to an outlet 27a of case 27, 

As shown in FIG. 12 and FIG. 13, a suction table 2 is fixed «^°^ l rJ£^ m ^ an acule -angled edge 

approximately centrally of a base 15 for sucuon-supporting nd *£*^*™n ta te wound on ^ collected by 

work A, and a tape peeling unit 16 ,s disposed beta* hind ^^'^ ^ n )ales 4 , off lhe separator at the 

above the suction table 2. The tape peeling unit 16 has an aler ally of the case 27 are a suction pad 28 

engaging member 17 meshed and engaged wth a screw 35 ^ J^J n level L1 of said outlet 27a and a 

shaft and a rail arranged on a rear end portion of base 15 to dnven ven for s ^ ^ 

be horizontally movable right and left, ^ W^J Xes ^eled off auhe edge, and a lift mechanism 29 for 

.hereon to lie above the peeling table 2, and said applying P^ 4 £ d £^ 1 same Fl)rtber , the lift mechanism 

roller 8, draw roller 6 and pinch roller 7 around which ^ w OTttwled torfaonuBy mov*fc 

peeling tape 5 drawn from a tape supply roUer 18 » wound. 40 29 fct 27 an , ing po^Hon P2 above 

Reference 19 denotes a tape «^f^«£ SSZ tne s^^Se tape 1 advent joTped starting end 

and collecting the peeling tape 5 having the proactive "~ ' * adbes i V e tape 3, and an applying position P3 

adhesive tape 3 sticking thereto after a peeling proems. The 3aof P^™£^ lhe pee l 

s^»4SMft5sscr- ssSs OI """"" - " 

wafer W. f p;^ *h e belt transport section 23 transports one work A 

Cassette receiving stands 21 are arranged forwardly of J™*>*° ^^npioces«d works A stored in the 
opposite sides of base 15, respectively, each for receiving a 50 among the numerous ™P™ The work A is posi- 

S^^WJJ-*^ ^^pffinZIa^ with the V-no,ch of 

supporting adhesive tape 1. The cassette placed on the left P* » ^T^tan the suction pad 28 horizontally moves to 

cassette receiving stand 21 stores, stacked therein, works A ° f c ^ ^ lbe P rting adhesive t ape 1 

after the peeling processes, with wafers W having the toe P^™^ ^ e , sUr P m en B d 3a of prol ective 

protective adhesive tape 3 peeled from the surfaces thereof. exposed between « ^ p s w ^ ^ 
Apositioi.mgsec^isdisposed^^^^^ » £™ 0 £i? .hereof, and lowers to apply the 

in FIG. 12) of the right cassette rece.vmg stand 21 for frame t ^ *™ » horizontally again to 

positioning the worksA taken one by one out of the cassette ^1^™^^ t0 ^ , nex t thin plate 4, 

Ta predetermined posture. A belt transport secnon 23 » p«m «mPl. ^ ition p3 ^ lhe 

disposed to extend from the cassette receiving stand I 21 to totter j ^peel finishing end 36 

shown, for verUcally moving the works A stacked in the plate 4. 
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« . .h» umrV date serine 10 having non-adhesive opposite surfaces. With 

Next, .he suciion transport section 25 transports the work {^^„ an * j,,,, of air cv , m der 31, the plate spring 

A with the tbin plates 4 applied ,o the supporttng adhesive g?*^ 0 ^™ reltac ed posilion to which i, is 

tape 1 to the suction table 2. As described hereinbe ore 10^ s ^le ^e n ^ 

protective adhesive tape 3 are peeled together from the shown m H£W. described above . A 

surface of wafer W by borizonully moving the respective J^ l ^£ 1 ,s of a S n J te spring adva ncing and 

rollers 6-8 over the work A. When the peeling tape 5 is to P^*J^^£ aa J b ^ nex t. 

applied to the peel starting end 3a of protectee adhestve retain ^ positioning section 22 is txans- 

tape 3, the peeling tape 5 and poS^KSo table 2 £ -he suction transport section 

never stick to each other since the thin plate 4 is already porteo 

applied to the supporting adhesive tape 1, and the peehng 25^ A this t,m e toe au y ^ 

operation progresses smoothly. The peehng process may be is ™^ ™ 1() e lQ lhe relracled posilion 

carried out rehably, without .be peehng .ape 5 and support- ^^ember 3 § 2 and support member 33. 

ing adhesive tape 1 sticking to each other when he peehng ^^^^^^^ byUie suction table 

process is completed since the thin plate 4 is applied also to Wh ,en ^ w°*A » extended PP 0 swirJg tbc swing member 

the supporting adhesive tape 1 adjacent the peel finishing ^^ 3 ™ K<by ,he sup£r, member 33 lies 
end 36 of protective adhesive tape 3 , - 10 j displaced t0 the 

Tne work A having undergone the peehng process - over r«n F and h^ ^ p , ^ ^ ^ ^ 

transported to Ibe storage preparing section £ by '«JsKhon £*mo J ^ ^ ^ ^ 

.Za^^ SeT-foI'edo^hesupportingadhesivetapelofwork 
which a next thin plate 4 is applied is transported from the 25 A • {M m , he , alus in the first 

positioning section 22 to the suctton .able 2 to undergo a J^™* * lying roller g of fa'pe peeling uni. 16 
similar peehng process. an n1i>^ the oeeline taoe 5 to the peel starting end 3a of 

Tnis embodiment may be implemented » the modified £ ^ lh P c peeUng tape 5 and 

forms set out hereunder. protective adhesive tape 3 are peeled together from the 

(1) The thin plate applying section 26 in the above P™* 1 . ^ orizonlally moving the respective 

embodiment has the suction pad 28 reciprocable twice ^ofthe vSrkTXs shown in FIG. 18, when the 

bet wee D theposi.ionPlofoutlet27 fl ofcase27andth e two rolle«6-J £ver *e ™* A ^ ^ ^ rf 

positions P2 and P3 above the support upper adhesive tape ^J^^'S the peeli P ng tape 5 and supporting 

ladjac.n,.her*els.a rt ingend^andpeelfimsh,ngend3b ^^^, e ^^ loe ^ olb ^^« ^ ^porting 

of protective adhesive tape 3. The suctior , pa 28 may be 35 dh «ve tape 1 n^ ^ ^ ^ ^ 

constructed to suck two thin plates 4 in the posit on , PI at the acme* pe g ^ ^ ^ 

same time and move horizontally to the position P2 and non^ad hes.ve oppo ^ ^ ^ . f ^ ^ 

^"cin^SoX^ applying section 26 is spring li^^!J££ ^J^^^ 

no! limited to this embodiment, but other constructions may 40 applying ££££££ ^ spring JJ oscil 8 

be employed. i„veniion> lates and returns by elasticity to maintain a constant posture 

Apparatus in the Second Embodiment of This I"**»°> ^™ ™ Fur1ner the 'ling tape 5 and supporting 

A peeling apparatus will be described in this embodiment at all ™ er ' ^ when lhe 

whicHmplys the peeling method described m. he second jj^ 2"^^^?^ spring 10 is 

embodiment. This embodiment provides a modification of 45 sorting adhesive tape 1 adjacent the 

the thin plate applying section 26 acting as contact avoiding g^ntST^^TpSive adhesive tape 3. 

means described in the above first embodiment of apparatus peel hmshmg eno jw P 3 
of.hisinvention.Otheras^ 

are the same as those in the first embodiment, and therefore 1Q f > m , he osition adjacenl an d above the 

the aspects of the apparatus construction and operation other 50 j P lhe [elt J icd position, and the 

than the contact avoiding means wdl not be described. FIG. bom ^suction table 2. 

16 is a plan view of a suction table par, in the peehng wo*A«removed fa ^ modified 

armaratus in lhe second embod ment of this invention, and 1 bis emDoauneni uuy u r 

ffi'TJ P.O. » v,™ - - Wic- by ™» ^» "^XS^, , ni re „* g ««. » 

the apparatus in the first embodiment shown in FIG. 12 and conUa f ' b ' e 0 he ^ccnl and above the 

FIG 13, and the peeling apparatus in this embodimen , as ^^Z^^l^^^^^^ 
shown in FIG. 16, has plate spring advancing and retracting s^portmg •™ e ^*^£im em P of \ bis invention, the 
sections 30 arranged a. right and left sides of suction , table 60 mettioc Ih . U* second en*odnnen ^ ^ ^ rf ^ ^ 
2 to act as the contac. avoiding means. As shown m FIG. 17 ^ .^^ovable between the retracted position and the 
each plate spring advancing and retracting section 30 ^^J^l^Z^Z ^vor^^ tape 1. 
includes an air cylinder 31 disposed a, a ngh^ ior left a* ^of in the above embSimenT is not limitative, 

the suction table 2, a swing member 32 pin-connected to a , ^°" s '™ . Embo diment of This Invention* 

disul end of a rod of the air cylinder » '^-J^* 65 ^^^^MM in mis embodimen. 

whtcreSoy^Uie peehng method described in the third 
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11 -.. ~> fi.,.;n„nf When Ihe operation to peel the protective adheavc tape 3 
embodiment. This embodiment proves a mcdifica.ion of When tne pe H£ ^ (o ^ ^ ^ 

the topla.eapplyingsectionieandplalespnngadva^ng h the air cylinder 41 is contracted 

and retracting sections 30 acting as S t cXl the clamping of the frame F, and the work A 
described in the above first and second embodmiem* of aga, ^ » from ^ suction uble 2 . 

apparatus of this invention. Other ^ * £ W£J 5 " ^embodiment may be implemented in the modified 
construction are the same as those in the first e mb<rfimeni hereunder. 

and therefore the aspects of the apparatus co^ruc o and forms set out n } ^ ^ 

operation other than the contact avoiding means w.U no, be ^ e d f 14 for clamping lhe frame F 

de«*ribed. FIG. 19 is a plan "ew ^ suction tab e part m ^.men fc £ ^ dampers 14 need not be 

the peeling apparatus in the tfa.nl 1 embodiment of tins to to nh -.to* e « u & 

invention, and FIG. 2C .and FIG. | 21 are views seen as P^'^ h ^ M « ra o^ in fi»r 

indicated by arrows b— 1> in FIG. IV. ^.ions for clamping the frame F on the frame chuck upper 

The thin plate applying section 26 ts now removed from ^^^'gcZian is no. limited to this, but may 
,he apparatus in the first embodiment shown £ ^ constructions. 

FIG. 13, and the peeling apparatus in this embodimen as is ^ ^ , owering scions 40 in this 

shown in FIG. 19, has frame raising and lowering «cuoos J^™™?^ tn B e frame F downward relative to the 
40 arranged in four positions around the suction tabl 2 to ™™™™ J and conlracling lhe air cylinders 13. 
act as .he contact avoiding means. As shown in FIG 20 he wateM r>y 8 supporling lh e wafer W may be 

fan»«i^«Kll«^ring S «^.40. re oon S ln.ded^ Really movable, whereby the supporting 

,ha., the suction table 2 is divided into a waf er chuck ^table 20 "J^J |oward lhe frame p by displacing 

12 for supporting the wafer W, and an annular frame chuck adhesive tape 1 ^ ^ R 

table 11 disposed concentricaUy therearound for supporting the wa e rwnp Embo diment of This Invention> 

the frame RTbe frame chuck table 11 is verily movab* ^ f ^aratus for peeling a protective adbe- 

supported by air cylinders 13. Clampers _1 ^«e arranged One ^ be described m this embodiment 
equidistantiy in four positions around .he .frame ^chuck ubte -5 swe t pe ^ ^ a ^ ^ 

11 and each pin-connected to a distal end of a rod of an air wunret ; wafer W having the protective 

dash line in FIG. 20 and a clamping position shown in a solid "JgJ^^ (n0 , shown) storing , plurality of wafers 

hue. . . ... . „„. A w are pi ac6d on two cassette receiving stands 51, respec- 

Tnis embodiment is constructed as described bove_ A ^ P^f^ w laken out of lbe wafer cassette, after being 

processing operation of tins frame raising and lowering d to a predetermined state at a wafer pos.tion.ng 

section 40 will be described briefly £ c|ion 52 fa reveised as suction-supported by a reversing 

Work A positioned at the positioning section 22 is trans secno , ^ ^ ^ m ^ 

ported to the suction table 2 by the suct.on transport section fork ;& ™ ^facc thereof facing up. 

£.Atttolin«.lbe.ircyBn*r41h»beenco^^w«b W^mg table 54 tt. p ^ ^ ^ a &ame 

the damper 14 swung up through the swing membe 42 and On he o n , mechanism , and lower frames 

the air cinder 13 extended to ra.se the &amechuck tab e 40 hed 8 oul . A f rame F pushed out is 

ll.ob.leve.wi.h.hewaferchuck,ablel2.When.hewok p re ^ed^^nst two positioning pins arranged on a position- 
A is suction-supported by the suction table 2 as shown in and frame F is positioned with the V-notch of 

FIG. 20, the air cylinder 41 is firs, exte nded I to swing the mgtab le SMjd _P ^ ^ p ? 

swing member 42 about the axis R, whereby ^ da mperl4 ^ e ported transported to the applying table 54 

clamps the frame F in one of the four positions thereof 45 . ^suction ^supp pl i ^ 54, with the center thereof 

Subsequently, as shown in FIG. 21 the air cy tand e. U b ^^1^^ the ceDler of wafer W ° D ,h6 

contracted to lower the frame chuck table 11, thereby » JJ^JJJ ^ , | am6 lransport mec banism 57. 

displacing the frame F downward relative to the wafer W app^rng ffame p are placed on th e applying 

and inclining the supporting adhesive ^ , ab ^ 54 in this way, an applying mechanism 58 applies the 

wafer W and frame F downward toward the frame J 50 table 54 in trus y, ^ ^ F and wafer w . Then, a 

Consequently, a region is formed for avoiding contact suppor ^ ^^.ape ^ ^ ^ 

between the supporting adhesive tape 1 and peeling up 5. ^ ^ ^ on ^ fr ame . When the support adhesive 

Subsequently, as described in the apparatus m the firs. Jheswe^ape mechan ism (not 

X=iTl?^5Sff^- £ ? 55 ^ f ttT ,e * e *- 1,ta,,, '' i * rtt,0,,n ^ 

starting end 3 0 of protective adhesive tape 3. The^ the erwoi n ^ ^ ^ ^ way fe 

peeling tape 5 and protective ^^^0' ^rted lo a swTng reversing unit 59, and swung UO 
together from the surface of wafer W by k™™*"*^™? d ^ m a horizontal direction and reversed m the vertical 
ing the respective rollers 6-8 over the work A. When the gwesn.^ wafcr faces upward> by 

peeting tape 5 is applied to the peel starting end 3fl of 60 direction «^» « d , hereafter laced on a 

J rotectiverdhesive .ape 3, the peeting tape 5 and ^ supporting ** ™&™™?™ x proceS sing section 60 by a suction 
adhesive .ape 1 never stick to each other ^tetaeF ~f Mechanism 'not shown. 

is displaced downward from the wafer W to mcbne the po ^ ^ , c ^ honzDnttBy 

supporting adhesive tape 1 toward the frame F, thereDy fi2 fe fixed ^ ^ , eft of 

erISing the contact avoiding -^Further |he peehog * movabl and^a 

tape 5 and supporting adhesive tape 1 never suck to s ^ ^ of ^ (ape peehng 

other also when the peehng process is competed. sucUon lame . 
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7^ST^£ .ape 3 and .be frame F present wafer as defined n c aim 1, w -n «£ 

report — £ no, shown . TWl, rthe J££ cor wa'fer as defined in "£ 

work A is transported by tbe transport table 65, and stored av s(ep c0 s a slep of . facing an 

Z fai casse^e (no, shown) piaced on a frame cassette ^ me «^^^5o^ 

receiving stand 66. 25 retraced portion to a position adjacent 

The foreeoing apparatus in the first to fourth emtxxii supporun g adhesive tape. . _ ,. he 

— ; Sfo"* f - - view of the apparatus 

"fittl* «> .bird embodiment described - gQ. - ,be semiconductor 

SUC ^ of the Ipparal ana the lape peeling uni, 16 is r wafer as defined in claim 1, wherein said 

n^Xho.^ J; "avoiding s,ep comprises a s,ep of .PP*"*^ 

his As shown in the fourth embodiment and » wUh , non . ad hes.ve upper surface to the 

?n^£mUto«^.teV^***r? m A suppoS adhesive tape, and a step of inclimng the «,p- 

^£S^i««-^i^ 1 Di,1,i,tod S adhesive .ape downward toward 

"„d the^iction .able 2 is horizontally movable. , he ring . shape d frame and the semiconductor wafer 

(V\ In each of the foregoing embodiments of apparatus, an rtically re i aU ve to each other. „«.„f,h e 

ulS ole Arable adhelive lape may be used as the pro- « ^ of ling lhe pr0 ,ect.ve adhesive tape of to 

Active adhesive tape 3 to be applied to the surface of wafer iconductor wafer as defined in claim 1, where. n said 

W and an u "vioL irradiating device may be d*~d » ^ avoiding step comprises a step o ^pto-g» 

Son shown in a two-dot-and-dash hne in FIG. 13 for ^ ^ non . adh es,ve opposue ^ rfa ^ f ^ 

£ ,» irradiate lhe ultraviolet curable P^tec I've adhe- hion lo , poslllon adjacent an 

sfve tape 3 w^th ultraviolet rays to cure the adhesive on .be ' a(Jhesive and a step of inclining .he .sup 

TL XJve taoe 3 thereby to weaken tbe adhesion | fa ive , doW nward toward the frame by 

CT^TJZ*, before'the ffn| tt "ng-sha^d frame and the semiconductor wafer 

SdTy peeling the peeling tape 5 and protects adhesive nduclor wafer as defined in any one of 

S .ielher from the surface of wafer W with the tape ^ ive adhesive tape is an utoviol etou 

INDUSTRIAL UT1UTY adhesive ape °f l ^™° a ' dhesive tape with ultraviolet 

M^^^^T^A " ^^P?«?S^^ ^sive .ape of the 
'^tt^^^S^S; ^»r peelmg a protective adbes,e tape 

around rollers when peeling tepot«e* ^ Upe 60 anfcce of a ^ h , ^ 

from work having the protective adhesive tape applied to the u y protective adhesive lape of the semi 

surface of lhe semiconductor wafer supported in a nng- "W™^ ^ characterized by composing tape 

fre torefore suited for peeling .he protective adhesive upe m ^ ^ ^ horizontally moving to wo* 

f™m the surfaces of semiconductor wafers having under- 65 *™ e ^ , alive lo each other to peel lhe peeling tape 

S E^SS-g treatment in a semiconductor wafer and to -« dhesive lape logelhe r from the surfaceof 

manufacturing process. 
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a thin plate member with a non-adhesive upper surface to the adhesive tape. 

supporting adhesive tape, and means for inclining the sup- * * * * * 

porting adhesive tape downward toward the frame by dis- 



